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33. (Amended) The method of any of claims 24-26, wherein one or more of said 
inactivated genes are inactivate^d^genes into which at least one nucleotide sequence 
has been inserted. 

34. (Amended) The method of claim 33, wherein a marker gene is inserted into 
one or more of said inactivated genes. 




> 


39^ (Amended) The Shigella of claim 37, wherein the Shiga-toxln gene is Shiga- 
toxin A. 

40. (Amended) The Shigella of claim 36 or 37, wherein said Shigella is S. 
dysenteria or S. flexneri, 

41. (Amended) The Shigella of claim 37, comprising inactivated ent F, Fep E, 
Pep C, or Fep D subunit genes of the enterochelin operon. 




— ~ — — 

43. (Amended) The Shigella of claim 36 or 37, wherein one or more ofsaia"— ^ — 

inactivated genes are inactivated genes from which at least one nucleotide sequence 
has been deleted, 

44. (Amended) The Shigella of claim 36 or 37, wherein one or more of said 
inactivated genes are inactivated genes into which at least one nucleotide sequence 
has been inserted, 

45. (Amended) The Shigella of claim 44, wherein a marker gene is inserted into 
one or more of said inactivated genes. 
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Lse add new claims 47-73 as follows : 

47. (New) The method of 'any of claims 24-26, wherein a marker gene is 
inserted into each inactivated gene. 

48. (New) The Shigella of claim 36 or 37, wherein a marker gene is inserted into 
each inactivated gene. 

49. (New) A vaccine comprising the Shigella of claim 48 and a pharmaceutically 
acceptable vehicle. 

50. (New) A method for modifying a wild strain of an enteroinvasive Shigella to 
produce a modified strain of Shigella that can be used for making a vaccine against the 
wild strain of Shigella, the method comprising inactivating an icsA gene of the wild strain 
of Shigella by allelic exchange with a mutagenized icsA gene that has been 
mutagenized in vitro, wherein said mutagenesis is other than only by means of a 
transposon inserted into the gene, so that the modified strain of Shigella is defective in 
spread within infected cells and from infected to uninfected cells of the host. 

51 . (New) The method of claim 50, further comprising inactivating an aerobactin 

or enterochelin gene of the wild strain of Shigella by allelic exchange with a 

mutagenized aerobactin or enterochelin gene that has been mutagenized in vitro, 

\ 

wherein said mutagenesis is other than only by means of a transposon inserted into the 
gene, so that the modified strain of Shigella is defective in invading cells of a host. 

52. (New) The method of claim 51, further comprising inactivating a Shiga-toxln 
gene of the wild strain of Shigella by allelic exchange with a mutagenized Shiga-toxm 
gene that has been mutagenized in vitro, wherein said mutagenesis is other than only 
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by means of a transposon inserted into the gene, so that the modified strain of Shigella 
is defective in killing host cells. 

53. (New) The method of any of claims 50-52, wherein a marker gene is 
inserted into one or more of said mutagenized genes. 

54. (New) A Shigella comprising: 

(a) an inactivated icsA gene, inactivated by allelic exchange with a mutagenized 
icsA gene that has been mutagenized in vitro, wherein said mutagenesis is other than 
only by means of a transposon inserted into the gene; and 

(b) an inactivated aerobactin or enterochelin gene, inactivated by allelic 
exchange with a mutagenized aerobactin or enterochelin gene that has been 
mutagenized in vitro, wherein said mutagenesis is other than only by means of a 
transposon inserted into the gene. 

55. (New) The Shigella of claim 54, further comprising an inactivated Shiga- 
toxin gene, inactivated by allelic exchange with a mutagenized S/7/ga-toxin gene that 
has been mutagenized in vitro, wherein said mutagenesis is other than only by means 
of a transposon inserted into the gene. 

56. (New) The Shigella of claim 54 or 55, wherein a marker gene is inserted into 
one or more of said mutagenized genes. 

57. (New) A vaccine comprising the Shigella of claim 54 or 55 and a 
pharmaceutically acceptable vehicle. 

58. (New) A method for modifyind a wild stralfroran^enteroinvasive Shigella io 
produce a modified strain of Shigella that can be uied for r/aking a vaccine against the 
wild strain of Shigella comprising inactivatin^n icsA-§^e of the wild strain of Shigella, 
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other than only by instetivation by means of a transposon inserted into the gene, to 
create a modified strairk of Shigella, so that said modified strain of Shigella does not 
comprise an active icsA gene, and said modified strain of Shigella is defective in spread 
within infected cells and froVn infected to uninfected cells of the host. 

59. (New) The method of claim 58, further comprising inactivating an aerobactin 
or enterochelin gene of the wilol strain of Shigella, other than only by inactivation by 
means of a transposon inserted \ito the gene, so that said modified strain of Shigella 
does not comprise an active copybf the aerobactip^fTenter&stielin gene which was 
inactivated, and said modified strain\of Sl?/ge//a j6 defective in invading cells of a host. 

60. (New) The method of claim 59, furtjfier comprisirjg inactivating a Shiga-{ox\n 
gene of the wild strain of Shigella, otheft than omyJ^y-tTlactivat by means of a 
transposon inserted into the gene, so that said modified strain of Shigella does not 
comprise an active Shiga-toxm gene, and J^aid modified strain of Shigella is defective in 
killing host cells. 

61 . (New) The method of any of clainrlfe 58-60, wherein a marker gene is 
inserted into one or more of said inactivated ge\es. 

62. (New) A Shigella comprising: 

(a) an inactivated icsA gene, inactivated oth^^r than only by means of a 
transposon inserted into the gene; and 

(b) an inactivated aerobactin or enterochelin ge\e, inactivated other than only by 
means of a transposon inserted into the gene; 
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wherein said Shi^lla does not comprise an active copy of said icsA gene and 
further does not comprise\an active copy of said inactivated aerobactin or enterochelin 
gene. 

63, (New) The Shige}la of claim 62, further comprising an inactivated Shiga- 
toxin gene, inactivated other than only by means of a transposon inserted into the gene; 
wherein said Shigella does not comprise an active copy of said Shiga-toxm gene. 

64, (New) The Shigella of claim 62 or 63, wherein a marker gene is inserted into 
one or more of said inactivated genes 

65, (New) A vaccine comprising the Shigella of claim 62 or 63 and a 
pharmaceutically acceptable vehicle. 

66, (New) A method for modifying h wild strain of an enferoinvasive^/?/ge//a to 
produce a modified strain of Shigella^Xhat cara be used for rpaking a vaccine dflainst the 
wild strain of Shigella, the method comprising Viactivatin/ an icsA gene of tt}fe wild strain 
of Shigella by allelic exchange with a mutagenized /csAlgene that has J^en 
mutagenized in vitro, wherein said mutagenesis is^ther than only by means of a 
transposon inserted into the gene, to create a modified strain of Shigella, wherein said 
modified strain of Shigella does not comprise an activ\^ icsA gene, and said modified 
strain of Shigella is defective in spread within infected dpils and from infected to 
uninfected cells of the host, 

67, (New) The method of claim 66, further compri^ng inactivating an aerobactin 
or enterochelin gene of the wild strain of Shigella by allelic exchange with a 
mutagenized aerobactin or enterochelin gene that has been rnutagenized in vitro, 
wherein said mutagenesis is other than only by means of a transposon inserted into the 
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gene, so that said rAodified strain of Shigella does not comprise an active copy of the 
aerobactin or enterocWlin gene which was inactivated, and said modified strain of 
Shigella is defective in invading cells of a host. 

68. (New) The merhod of claim 67, further comprising inactivating a Shiga-tox\n 
gene of the wild strain of Shigella by allelic exchange with a mutagenized Shiga-tox\n 
gene that has been mutagenized in vitro, wherein said mutagenesis is other than only 
by means of a transposon inserted into the gene, so that said modified strain of Shigella 
does not comprise an active copy of the S^/ga-toxin gene, and said modified strain of 
Shigella is defective in killing host cells. 

69. (New) The method of any 6f claims 66-68, wt)erein a maimer gene is 
inserted into one or more of said mutagenized genes. 

70. (New) A Shigella comprising: 

(a) an inactivated icsA gene, inactivated by alfelic exchange with a mutagenized 

1 ^ \ ^^^^^^ 

icsA gene that has been muta^enize^d in wYroXwherein said mutagenesis is other than 
only by means of a transposon inserted into theNgene; and 

(b) an inactivated aerobactin or enterochenn gene, inactivated by allelic 
exchange with a mutagenized aerobactin or enterocinelin gene that has been 
mutagenized in vitro, wherein said mutagenesis is othejrthan only by means of a 
transposon inserted into the gene; 

wherein said Shigella does not comprise an active bopy of said icsA gene and 
further does not comprise an active copy of said inactivated^erobactin or enterochelin 
gene. 
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